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(54) FUEL CELL, ITS BIPOLAR PLATE AND MANUFACTURE OF BIPOLAR PLATE 

(57)Abstract: 

PURPOSE: To provide a fuel cell having a gas seal 
property stable for a long period. 
CONSTITUTION: In a bipolar plate, in a side of a fuel 
electrode 25, an electrode peripheral seal part 16 and a 
fuel gas manifold peripheral seal part 17b are connected 
by the same surface, and also the electrode peripheral 
seal part is separated from a seal part in the periphery 
an oxidant gas manifold 4 by recessed parts 19, 23. 
side of an oxidant electrode 20, the electrode peripheral 
seal part and the oxidant gas manifold peripheral seal 
part are connected by the same surface, and also the 
electrode peripheral seal part is separated from the fuel 
gas manifold peripheral seal part by the recessed part. 
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2 b 9 BJ(H**ix-C*J 0 > ifi»f3»5tt::WMr«> 
r©fc©mft?fC!S> 7?f^7"xP7© 

[0 0 0 6] Ell 2(D#KC:fcV>-Cli, A-K7U-A2 
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<, r^f^/iyrrotgfv hy ^3 0 

^©fc*T^x^7*3iy t© 
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v h y * x £ «t 9 5 r i ^s-e 

[0 0 3 9] sB**6I2*©^{CJ;tu«, SJ**5fB 
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©■Mtamwifc zti : etim-& zti. mmmm m 
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^it^Mirt&ib-cv^. 1 2 i*«»as«««ra%f . 

1 -hi-fi, M-tfxfflJcDliSffi^ia© 
v—AiifBft- 1 6 (MffiScofcft^s'^^^SrlSL-C^-t-) 
tTO^fflU<0^=*-/l^KJiiaw^-/WgI5^1 7 a 

1 3#, /^tK-7S«1 t^-r5®lC*5^TK^-$n 
<D~>-/l-Ul 7 b (W$&(0±#>^y3-^7'&MLXjf: 

-Ai 4, JoJ;U5g6ftSiJ^^ap48<D-v=*-/uK^ffl 

-Al 5SrM^ffl-#iy7 H7U-A1 3£$A, 

*5, ^SlFGttTO7y^ro«tji^(p)S:^U OGU, K 

[0 0 5 5] z<D£Hc^ mucTjkLtzsUtf-ymz) 

5^e>JRi|sf^*®&SJES««cl 2©±(c»^p$tvfc«« 
»^««BK*AL, $P>lcS^<OTO^^SrTO 

js*mm^~*-frY7\mm-tz>&mt*&i>o tor 

1 6 b^-*~-/l>Ymmo>i/-frU&l 7 a tf-ftbt£ 
ofcIW^«-My7h7W-Al 3^ffl^^, ±12 

HocM^LT^i, -77, mntfxM<owxte 

v=*-;UKffly7h7l'-A14 > 15«rffiV^^« 

[0056] JJctc:, El 2 tn^-T^^ tf-7&<Dmtm# 
^fflJOffl (HI) **3SUfciMk?HlJ!f^«©fflk:J8V^-C 
tt, &ft#J#*«S-^*-/w K4 *»feBMs3WJ(fxSr« 

*sis«ftsi 2 <D±.\c&fifZtiizmtmjfxwmm\cm 
k 6 K#m-r*&mifih&. m<ixmitm#xM 

1 2, IMbSd^#a^=*-A'K6WlB©IMIdB^ 
-jvUtol 6 b ttt^k»J^^ffi!lW^=*-/i' KJ5ffltf>'> 
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-A31, 3 2£rfflV>£*lRj££ix-0*S. 
[0 0 5 7] ^±(0<t5lC/W^-7«l 814, JM«f 

SWk^^^ttl p-7-*-/p Kffl y 7 b 7 

2 1 , «*Mf * A P * Kffl77h7 U-A 3 

1, «SJH-^tUPT=*-/l'Kffly7 h7W-A3 2, 

[0 0 5 8] SJ&^^S'^tt, /^#-7«l 8ICfl; 
ffi, «®K, =>^y-h«, y7 AT&ffl*-< 
— y-, «©3ri£©SfJl*, *«*sMRB3;Jx, to, ± 

[00 5 91 H3I4, 12 l©A-A»rffi£^L;fct>© 

2 , #«£ 2 4 . SMfc*IJ#*fliSfii 2 0 tfWaZtlZ. 

/^tk-7«s« i ±«». M^f^ffl-Myy h7 

U— A 13ivh!)^^30 a (DfiitOis— ;VU 1 6t?~> 

W^ffl-(*iy7 h7^-Ai scrtfli!; 

tt, «^#*W¥t6M*^--y- 2 7 a, **Mf*fli=iA' 
y-f,^^-— y- 3 5 a^sjfA^ttSo /<^#-7tS» 

siTittt, iMfcsa^ffl-#ay7 yvv-j^z 1 

©tfclfcftfllWf hffl**e-~ fr3 4 a fcftffc 
SJ^^fflJR^gS^^— *2 8 ai)K E&iS&XfFUb- 
KVmAZtl. Sbfc, M^ffl-M77b7l/ 
—A 21t-7M)^30a ©ffl©^— 1 6 
^c?H5o ESUtt, #y:7 h7U- Al 3, 14t^ 
#-7*&S«l<D&grSl5#-C, mmU-kXti. B&tfx 
ffl-#iy7h7i/-Al 3 frK-fkjW^AP^-*- 
;vKffly7l-7 u — A l 4 £ ©MfciDMSasa- 

x-t--y-t L-c#l;ttf, Dfl^ffln/py-htg^ 
*s— 9" 2 3 t WttftW-fiimx^—y- 1 9 U ^ffi 
£ !7 3i y h 's-jv&m b X$\m-<T>% £ <b & 5 <fc 5 Ic-f" 
■5. ft*5, BOTTOM;* 9"1 9 t LTI4^Jx«:^ 

5. FflK-f*-?«afi«lT«Ht» &{WPJ#* (O 
G) roAP^=*-^K4*»e>m?&Sl£««crt— w^tA 

p-7=*-^Kffiy7h7W-A14i, ^©f^ft* 



-rz>mim%*m=^v- 9-3 4 b, mat 

#*JH¥«S*'<— !f2 8 b-CHWteii3. Gg&IS, & 
fldlWf^An^si*— /uK4-efcO, a»«A«ic«o 

T, ±Tfc«ai,"0*5. H«K-f#-9«SKlT* 
te, M^ffl-M7 7 H7W-A2 
/w K^fflo^-zv^lJ-Cfc •) , 7jf-7ffiSS 1 
ifk»AP-7=*-;VKffly7 h71/-i>l 4t/< 
-f*-5*»Rl«r^Ur«fi:j5:a««lrii-C*)5. 2 8 
c, dHHftffl^fflipSa^^— 3 4c, dttBfc 

i i:iW^AP-7=*-^ Kffly7h 
y^-^14, ssi.xmitmjfxm-tmyyhyi'- 

A2 lSrS-g-r5SP»T?&5. 

[0 0 6 01 0 3JC^-ri gp{C*5V>TB^|p]*^e>^fc^ 
^•*I*EI4 tw^-T. ElfC*3V>-C, 2 9a, 29b tefggj 
HTfifeS. C»0«-eH:^tt2lHjfTV\ 09x.tf, 2 mm 
©MNfrOlMffcJfflfcU 1 0mm^il:MIS2 9 
a b 2 9 bl4X^i-2.<tp«-^L-Cfc5, 

[0 0 6 1 ] fcfc, ■bf^KoVNTlftW-f 5. M^^ft 
K 5 A»b W^tlfcW*^ (FG) tt® 
NlKfttttt 1 2 £il 9 , Mm^f^Slia^-*-^ K 7 Ic 

mt>tn. r©^ **«f * «^ t (Dm-vmftxxm 

^ (og) »i, #-7«S«i±lM'CttK{l:»J#* 

AP-7^*-;l,Kiy7h7l/-i,14tJ;ot 1 Srt 
^ro«EAttJS»r$tv, iS»lw, ^sK-7«S«lTfflI-e 
»4, M^ffl-^ly7h7 1/-A2 UCioT, 

«S!|Bf^©»g-ii^«s?ibsic«*i 2ft^mfrnz>o 

[0 0 6 21 *fc, #77 hyu-Al 3, 14, 15 
6, 17 a, b) tt, nMmc£Z>Vx-y Y's-frbte 

znK w&Rfsn&mmw*- ? v *s-/v*. y r 1 6 1 

■7=*-;VKSl©7Xy h->-/V3iyTl 7 a, b 

«, -7hy^^.30a, b asBflgp-eSii l, iagi5^¥« 
m*^-- y- 1 9 , Dflspffl =»/wy- mr®^«^— y- 2 3 -e 

Sx.P>*tTV^5„ BQSi5|C*5V>T-^ hy 

■?hy^^30a eft, oflgBffl=^y- h«a^^<— y- 
23, #B.«j5eoflttffljp«a^^— y-i 9&asL-c, ^. 

[0 0 6 31 *fc, M»©ffiB*^»©#H«^^lC* 
iiL-C*5t9, #77 h7W-A©«K»C«S)(Sf^tKft 

[0 0 6 41 /<-fsK-5tRS|gl t#y7 
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&g$i2 9 b w-rnfr&m-ktemz* 9««**fcs 

ft<ftoTfc, rt»©#*:9WlWc»h,$ 6 

[0 0 6 5] *^^jH-7SS«1I4, tajx.14* 
ff{c*f-f5»^g (Wxli 0. 05~0. 1 mmSS© 

2/^^*fctt«iiW®m©»ma«T-foS6 sota 

22©if^T-ttW^7.#ia5vT-»ig«T*fo5*\ ttfcfll 
^#H«"CH**K«<fc*i^lJtSr*5. lot, » 

^©feSfMc©^-^— 7SISl^Oy7 

»T«>J:5*ffi*^eT?*>6. y7F7i/-AOSg 
tt, »*l©f**^ yf-v^r*) flMWitf 

bTe«SP«Srff ft 5 »£\ »«©b©aji©*h- 

jS»©j(&5»Wii*«*r±, ^t^w^S#^©««?W 
(c±SJB£©it&^£lr##l-.5, > W^tfW^^f^ 
^316L, 3 10 S©^-a-litt^6<)llj^#-CI4 
IK&E£I41 0 0 00NfF^fefc9 2 0~5OMinmAT? 
fc<9, J8£i£36«£fctt*ft^±©&&©&t7&#-i: 

[0066] LT it»»»Srtf ft 5 

i»^jg©K**©¥)®^!g-c*)5, -Mtc mitm& 
[0 0 6 7] ft^M^-^Stt, mm, tatti^ry 

J: K£9ft&Ji8. {ILC©**-CI4, «rlc 

«e^s»*ifet*+a-e*v\ lor, »£t££it!-r 



*ifil!l«Mtftif©*tt-cr/l^5=aL5rAJitR 

tt, ^©^KfiS (Cajx.(i8 o o-i ooo'OMfi) S 
jc^ffl^-ei^teaSrlffi-rirffiiJSfeSo -©£ 5 ftlMfett 
axSHt, (y7h7u-A»J:tW*-? 

ig LfcmiifTft 5 Otf-mb-Qh Z> 0 S'J©»jS¥IW t L 
Ttt, 77 h7U-A*S!|iiLfc«t4-f<@><rjcD5A*!l 

* £ ftafioaKTS^ijfciiMaasrff 5 r t , 

ffi»W(-/J^©#ll^P^^fiJffl'5Itgi ft t) , 'U # 
f***i»K«©*£*»-eftV*fc«>, JIMCTKfls 

[0 0 6 8] Hi60!l2. ft*5. »*JSl 1 *3«ttri 212 

I4ft<, HI5 (a) (b) IC^-f«t5{^ ^jgi(§35)s:T' 

[0069] S^SfefiSJ 3 . f**S 8 E«©^^©-Hlfe{«J 
fcov^TRMi-S. ±E**«l-Cttiait:*LfcJ:5 

^ffl-(*i77 H71/-A 1 3 tlMkJWi!f^^=*-/W 
Kffl77h7U-A14 ) l 5b&Zti?inm*KMft 
U ^^-7^gS«llc^Lr^^5. H2©^{b^J 

2 1 tW^^ v;*-;V KI y 7 h 7 3 1 , 3 

2t*s^(ii--c*5 9ll«-efce. ^©.tpl-SWf^ 

[0 0 7 0] -75\ JB»^^ll*fcttBWfca^«Ki3 

-tSc©« J: 9 -f*M© t>© t LTSf^-r 5 r t diWH-e 
foSo ^©^irtt«xii-«c©»«?:0Tfe©^lCiKt) 
JDX-rsciiciO^Til-CfcSo ^©HKiWSrEieic^ 

to&-#mm#*m v7\-y v- a 3 6 «r/^ ^-7 

«S«l^e>^i8ILT^fc5>/¥P<S]«H'C&5. ±U&- 

wwimx^m 77h7 u- a 3 e (4, mmKfSiB^ffl 

i/— 1)716, >V KJHIh>— A'ae !)71 7 

a, bOit©->-;H!)74:Mt577 F7U-A 

77 h7u-A©no#(t ifimmmtmtmm 



-11- 



K«girSii#°n£(;:ftS 0 

[00 7 1] H1S01J4. W**3» 4. ioitf 712*© 

M?q©-nffi«aj^o^Tiftw-r5o -hienisw i -mm 

3 IC* Lfci 5 v h y ^ * 3 0 a , b li£®-tfc#l 

ikMX* A py7h7i/-AH ©PpB ropaa (E3 3 ©E 
Uft) -e##IL-Ct>£v\ r©£?K##H-;Juf*tft 
t> © 5, & < T t> £ V ^T-Sig^B I- ft 5 fc #(- , 
f^wgfjos^fy*- A'©^©-^ h y ?;*© B n P R 

^[Rj±-t-5. *•©#$•, -rft 

b <t©P«g©*-<~ ft UT, Sfctt, m^TOS*^ 
T2c£ft#?L»#©4!55 (MiUimMK-? h V i> * b ® C 

v>st, -?\*})tx3o<Dft$\mft\mffltf£.K.xi>n 

[0 0 7 2] $e>lCI4±IS[!aSB (H3©ESB#) ICMM 

(4t * r- w ^ y rttftcDnrnw-? h y ? * Ktftss-r s 

rirt'sj^-cfcS. r©r£i£,fc9H§#i:©®ft?»* 

s. mmmtMrWmm, m^mmcwf^mtrnm 

m»©#mgL m^w-^ h y ?Mc%nmt> 
[oo7 3] mtM5. mxm 7*j«tm 8iE*©38 

K©#* v'-A-Sp^©®*?!^ h y 

-A- K©#* f-A^KlBlgi LT««?W y -JP-^fcR 
ft&Z.bWWXb&. H7te*©H««|Sr^ 0 El 7 
tt. m 3 {c*JV>r^{^J^^Aa-v=*-/w K4 ©Jiffl 
a5£fc*LTjLfc»rffig|-efcS 0 *mMWXttyyhy 

^— y-2 8 e©£KSBKS»»£«fi?u m^Ky-tf- 
<fcv\, 0i-*5v^r, 3 3 ti&H&cDnM'X&mmtxh 



^!)Sf(Ojf^.|4MxliO. 2~0. 5mmSSt!:bfet 
KrOMb»:*f *fll s P«S*'<-if 2 8 e £ 9 h 

y ^^.3 0 b^-yy vy^—^o^m^&^W^m^ 
[0074] ;vY<r>vy hf— ^©^gpic*^ 

xi-i-mma-t, g-nmtn (m*.&mm) tittt^^ 

9 Stf?®^ h y ^ ^ 3 0 b (c@iitx $tt5. *3891taj-e 

3 0 b-^>«WK©1tl6*Ba5t-<5«IMf y 1f-/-< 

2 8 e X 9 tf ft 5 »(:Mt»oWC*si>t 

mc±m<DM®mmc&^xmm®mimw#xmm 

^H»-t-5J;pft«aa (Wx.(i4 5 0~5 0 0 < C) IC 

K<o^f^->-/-w95^<o^;»PKT h y 3 0 b 
© 5 hmzT? y-jy-x-VT tRttwtiiLm-tzmmx 
ttWiB«wi<ft*fc», £fc 

y 2 8 e ttS^Wic. h y ^ * 

3 0 b lcm^£-*-*m#««r*&*&1-5 r. t tfx-% 

9* 3 0 b 4rtefcM-*««Hl©3&illrtMj («ffl7LS^) Sr 
[0 0 7 5] ««?S©1f^SrT^r^^yTW 

ft 9 , ««^«ffKtc «fc 9 ig«(r»nS^*ttffll#ttSr 
M<ftS, %<OX&tfh2>o «lT?li77h7k-A 

^««f^rtg-efc9x wjfciffcftsfctttwtft^'!-^ • 

[0 0 7 6] HJfeW6. **3, ff*Jll 8SS«<D^^© 

^^yrwmflfK-7 by ^^30a, b-cfflv^ixs 
9 fts#^ ttxt Lxmmm^^xmisbx^ 
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[0 0 7 7] HJt0ij7. ft*>Sl OfE«c©38 

<Of& m © *s—/v%!>ft b = * —/I/ K i^-^SB^ t Sr BASIS 
JCtO^L-CJy?), v=*yuK#*i'-/i'g]5#©#* 

7>ry hbLXMMWZ'SZte^lfT.'rv bimmTZ 

©&B#**©«#«u:J:SJB£> tf**-? h©?^* h 

«ft*Rj£©«*lcJ:9«»©a)l*iRiK«tt© (+) 

w\z&m-fz> r t ^ e,ix-c*3 9 , «&© (-> $j©n 

[oo7 8] *%w\ct%su TH-ymfex-ar ? r << 
7x y r©j§ffl©>'— /wge^ /i/ kv— 

£«r«3fi-h*H*L-OV5fc»» a«J*KW-Srfx4 5 r b 
^v/-/PSB^©^-Jry Wifti LTfiJffi-rer t 

(«*.tf3~5 cm*fcl«i'i«-t) rilCfc 
fy*. T/u*-r s tfVtmtiakiziMib 

T?>h<0) \ > T=-*—frY%7i/—/\'Uft<DlS7>ryY 

[0 0 7 9] *fc, «»©ibfHMCfc*Jv^r*#fc45 
wwt«*©*m (t»ix.«(s?^7^, mux 9* 

*) fc/H^Ttf*^* hops? hf-A-fcHBSdfc 

9 a© t>tv<t o &^1S7 >>-/Ht*r#a r. t s, 

[0 0 8 0] HJI0IJ8. |»#Jgl 4|a«©«M©-HJfi 

.< yzr y T©m^ffi(cS!|«-f ^-/HB^t^v 
t, ^^-/wa^tr^^^y 7#$#,fc©ra©£i 



ofc. B8fi*$llM&. H12tnc«afc*i^-C# 

h 9 * * fctf- LT T J — Kffi £ * V - Ym b V 
T b+rfcfciO, «»«-^hy 

[0081] hi 8 ic.TF-t-mmwx'tt* lis 
tcg!is-r5^^i/-/uss^(cfc^r, iS7i"-/v%#b 
t?7-><7^) rm^b(om<om^i>K i-bv?** 
frLxm&if7m#£xMtikif7.mx'temz?titLQL&. 

M#(-fc5o r©fc©, #>!r©±l3Jt#i»±IC*5VNT-7 

■ ^^^-/pgB^tr^x^^yr^t©iS$©^ 
l:l<!<vh y ^o^^Mi^<l»5}i 
5. r©0H©<fc 5£ftSB-7=#-^K©i§£\ ^7y^ 
©«lv^m»ft^ hy^^.J;9^5^^-yh iy-Mz X V 

■\-5iteis7is-;vmmtmbfr. iS7mhm<r>m*>x>b 

9, ±IE^#^Sr-f 6Lfc. imif7.mc*.mttft*i>* 
'b£^1ttt>1S7mixm**:Z<. 

14, m?i#tt^©M^st*#<, M^fiii©^x-> 

[0082] Et±©ife8McHlfe0iJKJ;*Ltf, 9 y 

^©36^u j H-v^f-^^^i-^»fc^'r©«s»m?i© 

-etS. SW^©«gv^«^WtfUffl^l6i 
*9, gc«*JR»«?6Sr#5rtdS-C#-5. 
[0 0 8 3] 9. ^*^l 4fB«g©|g^©fife©SI 

K^tco^rtiiK Life**, KS:^^ y ^ 

ffiffi^lt9#it**l-S8^=*-^K^tc:^v>rt>i^« 

^©^^.y ; 5'{C*3^^r, W^^i^LSiJ^©tt^ 

mfrbm&tznfaWL, <r>? U—W&079 y^K*s^ 

[0084] 09 ttMtTifE©^^ 7«£6&<b£iJ{iy© 
B^e>^Lfc%©-Cfc.5o iaii*5V^T3 7 a, b, 3 8 
a , b li*3©*3©^{k?PJ^^*3 i ©^-v= 
*5-/PKSr^1-. ^MSll^-/wS:^fiS;-r5g5^-Cfc9. 
m?l!iraC€B*i 2 t^t-jat Sr^-^H-SSaslSffijgffl 
->-;ny7l 6*;J;U!, SJ&S^^l 2i^=* 
—/V K4 , 5 , 6 s 7 t S:^— /wi" jv h'fflm 
■>-/n!)ri7a, b<t9/j:5 ( 1 7 b ttEI^-tir 
■f) . JK-7«©«m^^«9©ffitc*JV>-C«t, 

#j#*fiii©-v=*-,p k 4 , 6 1 mmsjiSB i 2 
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zu#\zt-&-/v vmms'—A'x- y r 1 7 b &mt e> 

£\ «»^Sr*Wi:JS»lfll*K«l&+5. 
[00 8 5] 0 9 ^^1-«jc*jint tt&s-frx. y TO 
5*>, -v=*-A-K4, 5, 6, 7(c|!|g|U^V^'i;?i&S 
JSEJUaS'-Act !)71 6 g&#l-o^T, tUffi^ h !) 

-r i 5 y r t ©as jM»**Biifcr e> 

[0 0 8 6] l»#Bl*5.fctf9e*©36W 

tt, iiMt»^#««ffirt-e«MiT h y ? 

*«rSH"5. Iio (a) ttwmtm<Dim9MLX*y 
^C*5^-C^^-7««rK{b»JfiJA»f>^Lfc'b©-C*> 
•3, (b) (a) ©B-B^tSEH-CfeSo SSfft^JfflO 

B-ei4/^#-5«a« 1 fc. BWk*i^^-#ffiy 7 h 
jtf^ttKfbfflttift^s*-^ K4 a»e>{nn&*ii» was 

[0 0 8 7] tf^iz-A^fclcfc^-CttEl 0 (b) lr 

F71/-A1 3£, tft^vWtf-^SWRlfcSte- 
LTl^S. niffSB (b) K*V^rfe«tt«*l-^^(fe» 
7L5Sr^-T. JRWJtfxtt, JB»J!f^ifel&?L 5 

a 1 3 t<Dffl<D£r$zm t) , mmsjsffl« 1 2 (insrE 
H*©«» iava4i.s. 

[0088] «fb»3if^©j«*t*ifttj»»^©«n* 

©Statute— fcTciftt), ^b^7b- n&tlzjfc"*;* 
IS^InliSfc^fcftM^JfE (010) -C«^n^7n-^St 

(h 1 ) i-it^ -ft<om#R-v h y ? *-cm«ffijan 



[0 0 8 9] 

[3§W©$II] £Lk©J:5fc, MftKiefteSHKiJ: 
=.#-A KJ^ffl©iy-AgB(4[HlSPICi 19 ftffiZti 

x&<9. fro. ±te.mitmmmmx'itmmmm'>-^u 

Six, *«M»3tbfc^'>-AttSr*i-Srt»^=* 

[0 0 90] W*Jl2IB««)»WJ!:J:*itf, fltftglG 
m©fc©lc::Jo^T\ QflS5©£ffitt0-SB©#ia^#*fcai 

[00 9 1] W#*3lB8©$69!fc:J:*vtf, !t#Jgl* 
fcf±2lB«©t©tri3V>T, MJ**il,-C» 

h y ^ ^. t , -m*-/!/ K^B©^-/t#JCM(Rli-5 
K»^7 h y j/ ^ ^. t (c x ±l2DflgI5-C^g)| L 
TffiV^«, *#fcfc©£«s&*<TfcAvv&T?9i{j£as 
^©fie>of-^lfv*-A©»tS! 

[0 0 9 2] fl*^4E«©56Wiwitv«, IS*3I3E 

«ot>©t*iVNT, BQifi5^m«?»«asi«srSft, mm 

^ h y ^^K«a»5ixs«!Hf t^wstciwv h y ^ 
xf6\&ffiffi-*imx-3bZ£o\zmf$.Lit<Dx, nMtttm 

▼ K y ^^©^i^«©'>-A^*^P>tt5. 
[0 0 9 3] fH^5E«©5£Mi-±*X«. tt#Sl& 
VL4©^H^^I5«©t©lc*3V^r, TOo^lHlc^ 

y-srEgu, ±ea»iw«»fc^'<«— v-zfrLxmm 
v h y ^ ^ «r^— !Hc <t 9 i^-r -s r t ftx- 

So 

[0 0 9 4] »*«6|E««)«WKJ:*ltf, IS*^5iE 
tfc lfflSrfflv^©-C, 



-14- 



[0 0 9 5] S»#*7E«©S&9!KJ;*Vli, ii#Jflft 
^L6©Wu!NCE*&©t©i;:*SV^C DflSB^ffllcm 

[0 0 9 6] M*«8Bf.089]i::J:*Uf. BMMUE 
«<Ot><D^*5V^. ✓M , #-7*Stt. «ffitro*f(Rlfil5{c 

[0 0 9 7] »*«9BE*©38Wfc±iitf, W#KlE 

[0 0 9 8] »#Bl 0B«©»WK:J:*tfi. 
9iPXLTll*«8*fctt9lCB«Oif36»Roy7 h 

7^Ai#5il s ±&yy Y7u-j*<D'pti:< 

SK*t-r3Bfr£B«r#3I®, *5<ktf±Ey:7 h7 w- 
A Srff*^ 8 * fc (4 9 KE3S©/ V *- 7 &££ t 

[0 0 9 9] gfjJSSl lB*©»WfcJ:;h.tf» S»K-v 

36S1-S LTMMISLT 
***WHi*fc*J^-C, ±E/^#-y«f4, ±E«® 



*Mt*fc J: 

[0 10 0] 2E*W>38Wfc.fciltf, iftftgi 

lB*©*)©^!/^, &»©&-g-&fifts:fc£gLT 
[0101] MfcftKl 3E*©*Wfc:J:fttf, /<-f#- 

flMM-r5tt£fc*ii^-CtT*>i'i, a>o*©jg-a-g|5#©& 
£##©»ttii*tt±K»*Ji*jr^TV*5fl3"T\ Hit 

[0102] ft*gi 4B«©*WfcJ:*b«, 

±E«»III->-^HlWc 
m«K^ h y * * £3> bffi*f LTRtt &«i±IBIMb»« 

©ra©#*#i^tt, ±iam»»^hy^^¥si^*iv>T 

•K ^^^-/wSB^tTiJ'r^y^yTgC^iwS^© 
»fS{rJ;SS«f»-7 h y 5:/ 

[0 10 3] fg^Sl 5B«0*Wfc±iltf, m*^l 

fc5©-Cs ^?y^©Slv^m«?Rv h y ^^J;y^S^ 
[0 10 4] it^l 6B«©»WCJ:nRf, §fl*J®l 
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OT5*flsMfl^-/i^©«±9**< Vtz(DX\ Mil 
[0 10 5] n**i 7E*©3MU::J:fttf. ft#R« 

?SS4K©P5fl!J{iEB$ft«ffiJiH*}«tt5-r=*-/V' K 
^St$ft5m»KSrV7 h7WArtc+»«M9Rri 

uftv>-e+»*^-A-tt*»e>ft5. £ib£ x 

[0 10 6] WjJJJgl 8|E«0>3893l-.fcfttf» SfcftJSl 

»E*ft5«J«l*«ffiKlSffi*iit) { '>-/WBfc*iV'>ri-'< 

[0 10 7] MM&gi 9IB«w«W«c:j;ft(i x »*«i 

>rv h#W*f(RiL-cffia$ft-cv^<D-c, ttnaici 
K:J:6tttt0>Mfc, «»K^ft(cS^<«ftfK^S(c 



[0 10 8] !it#Jg2 0E«©»9iU:J:ft«, M««i 

Ki-«#;*ft5*^s' hS/-/HMtJ:9**0-e, 
4ry h©ffil»!»s*fl:k:J:Dai«>e)ftJ:*)Av^xi'-/u 

r * r- ^ y tjiiio^— /uu& t /i* k->— 
$ft*. 

[Hfl5©«¥*»W] 

[Hi] Hffifll 1 lc J; Z>s<4 stf- 7«roM#^i«3B 

[0 2 ] HiS0iJ l K i ZsU X-yl&omtMjtxMO 

[S3] Hl-C^Lfc^jK-7«WA-A||BfSia-C 

[04] 0 3T^Lfc/V*-7&©S-£SB#£B;frfa 

[0 5] S*mKi:3'Mstf-7«ro^&#&^H- 
¥S0"CfcSo 

[0 6] ^J60il4KJ;5^5K-7«<O«m^(i!|OBS 
[07] |ll60!l5(c«t5J!f^^*-/i^K«jy7 h7i^ 

[12 9] **W©SlllS«9^J:5^»^=2jx^K^5S: 

[010] *^^<oHJg0tJl 0lcJ;5MtT«*fctt*f(R) 
*S[0W U (a) I4¥ffi0, (b) it 

(a) roB-B*SBrB0t , fo3„ 
[011] jK-?*«r^MWMlHt?*> 

[012] 01 l-e^Lfc/Wtf-y&KfcVv-cA-A 

xhz. 

[013] te©«3fc«>/<>r>K-?«©ftaH-C*)5. 
[^■H-oSftW] 

1 /^^-7«S« 

4 «ft«l^ttl&^=*-^K 

5 K 

6 RflS«^#ttl^=*— K 

7 «»3!f^#a^=*-^ K 
1 2 «*SJSH«c 

13 WM-«:ly7h7l/-i, 
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14 K<ki^AP-7=*-^Kffly7 

i 5 K<fb#J#*fctln A* Kffiy y vyu—j± 

1 6 mM&ttmmm m y r 

1 9 ww&mwm.*^-- 1 

20 n{bii^xfl«s 

2 1 m<m#xm-&my7 yy\y-^ 

2 3 xm&m^fl'V— ym.*-<— j * 
25 mfw^mwg 

2 7 a ~ d im-H^wmm.*'*-* 

2 8 a ~ d Bf&HJf X JBVCS*'*-? 

2 8 e wnssrfiywaawkasxf^ffljpsaE^^-f- 



2 9 a ~c 

3 0, 30 a, b nM9.T YVtX 

3 1 W^AP-7^*-;PKffly7h7l/-A 
3 2 W^^tUPv=*-;i'KSy7 h7l/-A 

3 3 «A?jcaasw 

3 4 a ~d mtmuxm^fry- ha***-* 

3 6 m-(W»^iy7>71/-i 
3 7 a, b m\&\J)*WlftU-?~*—fr F 
3 8 a , b K 

og mmn* 

FG 



[01] 



[82] 




1 

4.6:HWflX7-*-*K 
13:«flflXfl-M 1 V7h71y-A 



29a 29c 



l!:fifi5J6IBBHS'-AI'J7 
n«.nb:7-*-*Ki 

S»-JI/I'J7 

OGsMHM* 



[15] 




!9b U V ' 21b 29c H 1 

(a) (b) 
29c:»S8 



31.32 :ifi^7-*-*Fffly7t-7U-A 
[134] 




29 a. 29 b :aglS 



im3] 



IB 71 



flail J5al 6 J Qa 23 19 H 28bj, b M| 0 »oMb „ 




33D 



JS2 



34 a 2t 

E 



I" 
30b 

F 



21 
G 



06 



lib 

H 



23d 



30 b 



t 



25:M*UflM 
Ma.3(lb:tlMt7HJ*3l 



[12 6] 




i "to- 1 " 



«XK-21 



OG 



36 b 



33 N 2Je 



21 e : IftltfiftTBlftfflUH? flawc-* 
31:lffflIHff 



[H8] 




MS 

i 



1 - 
2a- 
2b~ 

30- 
2 b — | 
2a~ 

1 — I 



20 




f 

Rita 



[mi 3] 
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[09] 



[01 0] 
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(51) int. ci. 6 mm* ' jTrtfia## 

H0 1M 8/24 S 9444-4 K 

(72)i§bj# mm mw- 

^Km^bE^^ft3Ti 3 #22^- gas® 

(72)3BW# 153 EB iijfc 

E«pW8Tii#if =%mm 



F I S«35^ffi9f 



(72)389l# 

(72) 3SW# IE® 

M«m^PW8Ti ism- zgm$& 

(72)i§^# a* em 
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